METHOD OF AND DEVICE FOR OUTPUTTING VIDEO SIGNAL, AND 
COMPUTER PRODUCT 

FIELD OF THE INVENTION 
5 The present invention relates to a technology for 

converting image data expanded in frame memory into video 
signals and outputting these to a display portion. More 
particularly, this invention relates to a technology that 
enables the image quality of the displayed image to be 
10 improved. 

BACKGROUND OF THE INVENTION 

Broadly speaking, there are two conventional modes 
used for creating video signals, the NTSC mode and the PAL 

15 mode, when image data expanded in frame memory is output 
to a display. However, recently, a video signal standard 
known as "CCIR REC 601 (referred to below as "REC 601")" 
that can be used for both modes using the same hardware 
structure has become common. 

20 A description will be given here using Figs. 3 to 6 

of a video signal output device that is based on REC 601. 
Fig. 3 is a block diagram showing the structure of a digital 
camera that uses a video signal output device that is based 
on REC 601. Fig. 4 shows the standards for the NTSC mode 

25 and the PAL mode. Fig. 5 shows the concept of the video 

1 



signal timing in the NTSC mode. Fig. 6 shows the concept 
of the video signal timing in the PAL mode. 

As is shown in Fig. 3, a digital camera 30 is provided 
with a video signal output section 36 that reads image data 
5 expanded in frame memory 35 has 640 pixels in a horizontal 
direction and 480 pixels in a vertical direction at a timing 
that corresponds to the video signal, and then adds the 
appropriate control signals and outputs a video signal. In 
addition, the video signal output section 36 is also formed 

10 with a variable magnification processing section 37 that 
serves as a video signal output device based on REC 601 by 
performing magnification alteration processing 
corresponding to either the NTSC mode or PAL mode on image 
data that has been expanded in the frame memory 35. 

15 The image data expanded in the frame memory 35 may 

be image data input using a CCD 31, image data received via 
a communication section 32, or image data stored in an image 
data storage section 33 . After the image data has undergone 
predetermined image processing in an image processing 

20 section 34 , it is expanded in the frame memory 35 . Moreover, 
video signals output from the video signal output section 
36 may be displayed on a display section 40 such as an LCD 
(Liguid Crystal Display) or the like via an I/F section 38 
and a display control section 39, or may be displayed on 

25 an external display device using a video signal OUT. 



Next, a description will be given of the magnification 
alteration processing in the magnification alteration 
processing section 37. InREC601 one pixel that is digitally 
specified by horizontal scanning and vertical scanning is 
5 not formed as a square. The reason for this is because in 
order to be able to handle both the NTSC mode and PAL mode 
standards shown in Fig. 4 using the same hardware structure 
and the same drive frequency , an intermediate frequency (13.5 
MHz) is designated in which square pixels are formed in both 
10 modes . 

Therefore, in the PAL mode, it is necessary to magnify 
the 480 lines in the vertical direction in the frame memory 
35 to 576 effective display scan lines, and it is also 
necessary to magnify the 640 lines in the horizontal 

15 direction to 720 effective display clocks. Namely, when 
converting into a PAL mode video signal, magnification 
processing of 9/8 magnification in the horizontal direction 
and 6/5 magnification in the vertical direction is carried 
out in the magnification alteration processing section 37. 

20 Moreover, in the NTSC mode, it is necessary to magnify 640 
lines in the horizontal direction into an effective display 
clock number of 720 clocks. Namely, when converting into 
a NTSC mode video signal, magnification processing of 9/8 
magnification in the horizontal direction is carried out 

25 in the magnification alteration processing section 37 . 



In this way, in REC 601, magnification processing of 
9/8 in the horizontal direction is normally carried out. 
Because the senses of a person are able to recognize a 
distortion of between approximately 3 to 5%, the 9/8 
5 magnification processing is a necessary measure. Namely, 
if the 9/8 magnification processing is not carried out, a 
distorted image that has been contracted by 88.9% is 
displayed, which is sufficient distortion to be easily 
noticeable . 

10 When the magnification alteration processing is 

performed, because in 9/8 magnification processing 8 pixels 
are increased to 9 pixels, interpolation magnification 
alteration processing is performed in which a filtering 
process is performed for 8 pixels so as to create the 9th 

15 pixel. Here , for a natural image such as image data obtained 
by photography using the CCD 31 , because the image has smooth 
color changes, when the image is displayed after 
interpolation variable magnification processing, the 
resolution of the image is decreased, however, to the human 

20 eye there does not appear to be any distortion. 

Next, a description will be given while referring to 
Fig. 7 of the outputting of a video signal by the video signal 
outputting section 36 to the display section 40 which 
displays images by overwriting ODD /EVEN fields in time shifts 

25 Fig. 7 shows the concept of the lines when a display is made 



by overwriting in time shifts. 

As is shown in Fig. 7, the CCD 31 inputs image data 
at a resolution of 320 lines in the horizontal direction 
and 240 lines in the vertical direction. The image 
5 processing section 34 expands the image data by altering 
the magnification thereof byafactorof 2 in both the vertical 
and horizontal directions (to a resolution of 640 lines in 
the horizontal direction by 480 lines in the vertical 
direction) . The display section 40 then overwrites 
10 ODD /EVEN fields in time shifts. The result of this is that 
the image data is displayed at a resolution of 320 lines 
in the horizontal direction by 240 lines in the vertical 
direction . 

The reason for the CCD 31 inputting the image data 
15 at a resolution of 320 horizontally and 240 vertically is 
because in monitoring mode it is necessary for the transfer 
load to be light and the display to be made in real time. 
Furthermore , the reason why the display section 40 overwrites 
ODD/EVEN fields in time shifts is because the resolution 
20 performance of the LCD of approximately 5 inches or less 
(i.e. the display section 40) used in monitoring mode is 
approximately 320 in the horizontal direction by 240 in the 
vertical direction. 

However, in the above described conventional 
25 technology, various problems have occurred to do with the 



image quality of displayed images as is described below. 

The first problem is that displayed graphic images 
become blurred. Namely, in the above conventional 
technology, because magnification alteration processing is 
5 always performed for graphic images created purely by data 
such as E-mail , WEB browsers , set screens , photography mode 
characters, times, photography number s , and the like, these 
graphic images become blurred because of the filtering 
process . 

10 The second problem is that when natural images are 

displayed on the NTSC mode display section 40 using PAL mode 
video signals, the image quality is deteriorated. Namely, 
because the majority of display sections 40 have the NTSC 
mode pixel layout (because the 480 lines in the vertical 

15 direction are displayed progressively, this comes to 
approximately 90% of 240 lines - i.e. of half of the 480 
lines) due to the demands of the marketplace and the like, 
the number of lines is absolutely insufficient for video 
signals in the PAL mode that require 288 lines . Consequently 

20 in the above conventional technology, when natural images 
are displayed on the NTSC mode display section 40 using PAL 
mode video signals, although the 5/6 magnification 
alteration processing in a straight direction is performed 
in the display section 40, the magnification alteration 

25 processing by the magnification alteration processing 



section 37 does not take into account the magnification 
alteration processing by the display section 40 . Therefore , 
the image quality is deteriorated due to the repeated 
magnification alteration processings. 
5 The third problem is that when image data stored in 

the image data storage section 33 or the like is displayed, 
itisdifficultforthis to be displayed on the display section 
4 0 in a short time. Namely, the image data input from the 
CCD 3 1 in a high definition (i.e. high pixel number ) digital 

10 camera, which have become common in recent years, greatly 
exceeds the number of pixels required for the video signal 
standard ( 640 horizontally by 48 0 vertically ) . For example, 
image data having 1280 X 960 pixels or 1600 X 1200 pixels 
is stored in the image data storage section 33 as a main 

15 photograph image. If, however, the image data is not to 
be used as data, but is instead to be displayed on an external 
display device via the device display section 40 and the 
video signal OUT, a resolution of 640 in the horizontal 
direction and 480 in the vertical direction is sufficient. 

20 Therefore, in the above conventional technology, the image 
data of the main photograph image is reduced in the image 
processing section 34 and expanded in the frame memory 35 
and magnification alteration processing is normally 
performed on the expanded image data in the magnification 

25 alteration processing section 37. As a result, it is 



difficult to display the image data in a short time. 

The fourth problem is that it is difficult to confirm 
framing from an image displayed on the display section 40. 
Namely, the current situation is that in order for the 
5 non-effective range to not be displayed, only 90% or so of 
the effective display range of the display section 40 is 
displayed. However, in the above conventional technology, 
because the magnification alteration processing section 37 
always performs the magnification alteration processing to 

10 match the number of scan lines of the display section 40, 
the reality is that it is not possible to display all of 
the image data expanded in the frame memory. Therefore, 
it is not possible to display 100% of photographed image 
data or of an image when monitoring or the like which makes 

15 it difficult for framing to be confirmed. 

The fifth problem is that when ODD /EVEN fields are 
overwritten in time shifts, there is a possibility that 
appropriate overwriting will not be carried out. Namely, 
when image data is magnified vertically and horizontally 

20 by a factor of 2 and expanded in the frame memory 35 as a 
pair, while it is necessary for this pair to be overwritten 
in time shifts as a pair once again on the display section 
40, there may be a wrong positioning of one line depending 
on the specifications of the display section 40, in which 

25 case the appropriate overwriting is not carried out. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a method of and device for outputting video signal/s that 
enable the image quality of a displayed image to be improved. 
5 It is another object of this invention to provide a computer 
readable recording medium that stores a computer program 
which when executed on a computer easily realizes the method 
according to the present invention on the computer. 

According to one aspect of the present invention , video 

10 signal is output by converting image data expanded in frame 
memory into video signals and outputting the video signals 
to a display section. In this process, magnification of 
the image data is altered when converting the image data 
into the video signals in such a manner that a number of 

15 pixels in the frame memory and a number of pixels of a display 
area of the display section are equal. Moreover, it is 
decided as to whether or not magnification alteration 
processing is to be performed on the image data. 

According to another aspect of the present invention, 

20 video signal is output by converting image data expanded 
in frame memory into video signals and outputting the video 
signals to a display section. In this process, which of 
a first line or a second line of the frame memory the image 
data should be output from is selected when the image data 

25 is being converted into the video signals. Moreover, the 



image data is sequentially output from the first line or 
second line of the frame memory in accordance with a result 
of the above selection. 

Other objects and features of this invention will 
5 become apparent from the following description with 
reference to the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the structure of 
10 a digital camera according to the first embodiment of the 
present invention; 

Fig. 2 is a conceptual view showing the lines when 
an image is displayed by overwriting in time shifts when 
the output starts from the second line; 
15 Fig. 3 is a block diagram showing the structure of 

a digital camera that employs a video signal output device 
based on REC 601; 

Fig. 4 is a diagram for describing the standards of 
the NTSC mode and the PAL mode; 
20 Fig. 5 is a conceptual view showing the video signal 

timing in the NTSC mode ; 

Fig. 6 is a conceptual view showing the video signal 
timing in the PAL mode; and 

Fig. 7 is a conceptual view showing the lines when 
25 an image is displayed by being overwritten in time shifts. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the a method of and device for outputting 
video signal/s, and the recording medium according to the 
present invention will now be described in detail with 
5 reference to the accompanying drawings. 

Note that, in the embodiments described below, a 
description is given of when the present invention is applied 
to a digital camera, however, the present invention is not 
limited to this and may be applied to any video device that 

10 employs a video signal output device for converting image 
data expanded in frame memory into video signals and 
outputting these to a display section. Furthermore, in the 
present embodiments a description is given of when the 
present invention is applied to a video signal output device 

15 that is based on REC 601, however, the present invention 
is not limited to this and may be applied to any video signal 
output device that alters the magnification of image data 
when converting it into video signals. 

In the first embodiment shown below, a description 

20 is given of when control is performed to decide whether or 
not to alter the magnification of image data when converting 
it into video signals and outputting these. In the second 
embodiment a description is given of when a decision is made 
to perform the output in sequence from either the first line 

25 or second line in frame memory when converting image data 



into video signals and outputting these. 

The structure of the digital camera according to the 
first embodiment will now be described. Fig. 1 is a block 
diagram showing the structure of the digital camera according 
5 to the first embodiment. As is shown in Fig. 1, the digital 
camera 10 according to the first embodiment is provided with 
a CCD 11, a communication section 12, an image data storage 
section 13, an image processing section 14, frame memory 
15, a video signal output section 16, a magnification 

10 alteration processing section 17, an I/F section 18, a 
display control section 19, a display section 20, an 
operating section 21, and a control section 22. The 
processings of each section will now be described. 

The CCD 11 converts a photographed object into 

15 electrical signals and inputs a natural image. The CCD 11 
is able to input image data at different resolutions through 
the control of a CCD control section (not shown) . For example 
when recording a main photograph image, this is input at 
a high resolution (for example, 1280 in the horizontal 

20 direction by 960 in the vertical direction or 1600 in the 
horizontal direction by 1200 in the vertical direction) . 
On the other hand, when creating and recording thumbnail 
images of the main photograph image or when displaying an 
image in monitoring mode, this input is made at a low 

25 resolution (for example, 640 in the horizontal direction 



by 480 in the vertical direction) . 

Furthermore, when creating and recording thumbnail 
images of the main photograph image or when displaying an 
image in monitoring mode, the CCD 11 is able to input image 
5 data in such a manner that the number of pixels of the image 
data is equivalent to the number of pixels of the display 
area of the display section 20. Namely, the image data is 
input as image data that has already undergone magnification 
alteration processing in the magnification alteration 

10 processing section 17. As a result, magnification 
alteration processing by the magnification alteration 
processing section 17 is not required and the immediate 
display of an image is made possible. 

The communication section 12 performs the transmitting 

15 and receiving of image data with external terminals . Namely, 
in the same way as with a PDA (Personal Digital Assistant) , 
the communication section 12 transmits and receives data 
of graphic images created purely by data such as that of 
E-mail or WEB browsers. 

20 The image data storage section 13 stores image data. 

Specifically, the image data storage section 13 stores 
thumbnail images and main photograph images input from the 
CCD 11 and graphic images received by the communication 
section 12, as well as image data created by the image 

25 processing section 14 and thumbnail images input by the CCD 



11 in such a manner that the number of pixels of the image 
data equals the number of scan lines of the display section 
40. Note that the image data storage section 13 is able 
to store the respective groups of image data after adding 
5 information thereto such as whether the image is a natural 
image or a graphic image or whether the image has already- 
undergone a change in magnification, or the like. 

The image processing section 14 performs various types 
of image processing on image data stored in the image data 

10 storage section 13 or on image data expanded in the frame 
memory 15. For example, the image data may be enlarged or 
reduced so as to match the resolution of the frame memory 
15 (640 in the horizontal direction by 480 in the vertical 
direction) , or a thumbnail image of the photograph main image 

15 may be created, or an OSD (On Screen Display) of a graphic 
image such as the time, photograph number, or photography 
mode displayed on top of a natural image may be created. 

The frame memory 15 is memory for expanding the image 
data and, in the first embodiment , is provided with 640 pixels 

20 in the horizontal direction and 480 pixels in the vertical 
direction. Note that if graphic images are to be displayed 
on top of natural images , it is possible to provide a separate 
frame memory for the natural images and a separate frame 
memory for the graphic images. Furthermore, it is also 

25 possible to provide in advance frame memory having number 



of pixels equal to the number of pixels of the display range 
of the display section 20 and to display image data that 
does not undergo magnification alteration processing in the 
magnification alteration processing section 17 on the 
5 display section 20 at a magnification of 100%. 

The video signal output section 16 reads image data 
expanded in the frame memory 15 at a timing corresponding 
to the video signal, then adds the appropriate control 
signals and outputs video signals. Note that the video 

10 signal output section 16 outputs the image data in sequence 
starting from the first line in the frame memory 15. 

The magnification alteration processing section 17 
alters the magnification of image data when the video signal 
output section 16 is converting image data into video signals 

15 in such a manner that the number of pixels in the frame memory 
15 is the same as the number of pixels of the display area 
of the display section 20. Specifically, based on REC 601, 
when converting image data into video signals in NTSC mode, 
the magnification alteration processing section 17 alters 

20 the magnification by 9/8 in the horizontal direction and 
when converting image data into video signals in PAL mode, 
the magnification alteration processing section 17 alters 
the magnification by 9/8 in the horizontal direction and 
by 6/5 in the vertical direction. 

25 In normal mode, the magnification alteration 



processing section 17 performs the magnification alteration 
processing by carrying out a filtering process on the image 
data. When the display section 20 displays image data by 
performing 5/6 magnification alteration processing in the 
5 vertical direction on video signals in PAL mode so as to 
delete the data of the vertical lines in predetermined 
positions (i.e. when PAL mode video signals are used to 
display an image on an NTSC mode display section) , the 6/5 
magnification alteration processing in the vertical 

10 direction is performed by adding data to the same positions 
as the vertical lines deleted by the display section 20. 

As a result of this type of magnification alteration 
processing, because the added lines and the deleted lines 
are the same lines, the image data expanded in the frame 

15 memory 15 and the image displayed on the display section 
20 end up being essentially the same image. Moreover, even 
when PAL mode video signals are used to display an image 
on an NTSC mode display section, it is possible for the image 
to be displayed with less deterioration in the image quality . 

20 TheI/Fsectionl8isan interface for outputting video 

signals output from the video signal output section 17 to 
the display section 2 0 of this device or to an external display 
device . The display control section 19 controls the display 
section 20. The display section 20 displays video signals 

25 output from the video signal output section 17. 



The operating section 21 is an operating panel for 
instructing the operations of the digital camera 10. For 
example, instructions are given relating to the input of 
image data by the CCD 11, the sending and receiving of image 
5 data by the communication section 12, the storage of image 
data by the image data storage section 13, and the switching 
of modes such as into or out of monitoring mode. It is also 
possible to use the operating section 21 to instruct the 
selection of whether or not the magnification alteration 

10 processing (i.e. not to execute the 9/8 magnification 
alteration processing in the horizontal direction and the 
6/5 magnification alteration processing in the vertical 
direction when converting into PAL mode video signals) is 
to be executed by the magnification alteration processing 

15 section 1 7 . 

The control section 22 controls whether or not 
magnification alteration processing is executed on the image 
data by the magnification alteration processing section 17 
based on instructions from the operating section 21 and the 

20 content of the image data expanded in the frame memory 15. 
Specifically, when the image data contents are a natural 
image, the control section 22 performs control in such a 
manner that magnification alteration processing is 
performed, while when the image data contents are a graphic 

25 image, the control section 22 performs control in such a 



manner that the magnification processing is not performed. 
As a result, it is possible to display a natural image without 
any deformation or any sense of distortion and to display 
a graphic image without any blurring. 
5 When the display section 20 is displaying a graphic 

image superposed on top of a natural image, the control 
section 22 performs the control for executing the 
magnification alteration processing on the image data of 
the natural image and also performs control so that the 

10 magnification alteration processing is not performed on the 
image data of the graphic image. As a result, it is possible 
to display a natural image and a graphic image at the same 
time without any blurring or any sense of distortion. 

Moreover, the control section 22 performs control in 

15 such a manner that the magnification alteration processing 
is not performed when the number of pixels of the image data 
expanded in the frame memory 15 is equal to the number of 
pixels of the display area of the display section 20. For 
example, in cases such as when a thumbnail image that has 

20 already undergone magnification alteration processing is 
expanded in frame memory 15, or when image data input from 
the CCD 11 that has already undergone magnification 
alteration processing during monitoring is expanded in the 
frame memory 15. As a result, it is possible to display 

25 a thumbnail image or an image during monitoring at an 



extremely fast display speed while preventing the image from 
being distorted. 

Furthermore, when non execution of the magnification 
alteration processing has been selected via the operating 
5 section 21, the control section 22 performs the control for 
not executing the 9/8 magnification alteration processing 
in the horizontal direction and the 6/5 magnification 
alteration processing in the vertical direction when 
converting to PAL mode video signals. As a result, it is 

10 possible to display image data expanded in the frame memory 
at 100% magnification (i.e. in a display of 640 x 480 pixels 
in 720 x 576 scan lines) . Note that, in this case, the 
displayed image does appear deformed, however, it is 
effective in cases such as when confirmation of the framing 

15 of a photograph image is desired. In addition, because no 
special video signal standard is used, it can be achieved 
simply on a normal system. 

A second embodiment according to the present invention 
will now be described. The second embodiments assumes a 

20 case when a choice is made as to which of either the first 
line or second line of frame memory the sequential outputting 
of the video signals should be started from when image data 
is converted into video signals and output. Note that 
because the structure of the digital camera according to 

25 the second embodiment is the same as that of the digital 



camera shown in Fig. 1, a detailed description thereof is 
omitted here. 

The operating section 21 in the second embodiment 
chooses which of either the first line or second line of 
5 frame memory 15 the sequential outputting of the image data 
expanded in the frame memory 15 should be started from and 
gives the appropriate instruction. The control section 22 
receives the instruction for either the first line or the 
second line and passes the instruction on to the video signal 

10 output section 16. 

When the instruction received is for the first line, 
the video signal output section 16 sequentially outputs the 
image data expanded in the frame memory 15 starting from 
the first line of the frame memory 15 . When the instruction 

15 received is for the second line, the video signal output 
section 16 sequentially outputs the image data starting from 
the second line of the frame memory 15 . 

The display section 20 overlaps in time shifts the 
data of two consecutive lines output from the video signal 

20 output section 16 and displays this data. Namely, ODD/EVEN 
fields are overlapped in time shifts and displayed. 

A description will be given using Fig. 2 of the concept 
of the lines when the time shifted overlapping and display 
are for image data output that starts from the second line. 

25 Note that the concept of the lines when the time shifted 



overlapping and display are for image data output that starts 
from the first line is the same as is shown in Fig. 7 and 
a detailed description thereof is omitted here. 

Fig. 2 is a conceptual view of the lines when an image 
5 is displayed by overwriting in time shifts when the output 
starts from the second line. As is shown in Fig. 2, the 
CCD 11 inputs image data at a resolution of 320 in the 
horizontal direction by 240 in the vertical direction. The 
image processing section 14 magnifies the image data by a 

10 factor of two both vertically and horizontally (to a 
resolution of 640 in the horizontal direction by 480 in the 
vertical direction) . The display section 20 overwrites 
ODD/EVEN fields in time shifts so as to display the image, 
however , the video signal output section 16 outputs the image 

15 data starting from the second line of the frame memory 15. 

In this case, because an image is displayed in the 
display section 20 in the same state as when a filtering 
process that takes the average of two adjacent lines of the 
CCD 11 is performed, in comparison with the case shown in 

20 Fig. 6, the resolution in the vertical direction is reduced 
by half. When a natural image is being displayed during 
monitoring, because the break between line units is clearly 
visible if the resolution is high, the usual demand is that 
the resolution be intentionally lowered for the display, 

25 however, if the choice is made as described above, it is 



possible to display a smooth image without reducing the 
resolution when displaying a natural image. 

Note that the adding of a filtering processing section 
capable of ON/ OFF control in order to change the resolution 
5 leads to the creation of new problems such as the increased 
costs and increased power consumption that accompany the 
addition of a processing circuit , however , by choosing which 
of either the first line or second line of frame memory the 
sequential outputting shouldbe started from when converting 
10 image data into video signals and outputting these in the 
manner described above, the resolution can be changed with 
ease . 

In contrast, when displaying a graphic image, a high 
resolution display is demanded. Namely, as is shown in Fig. 

15 2, because it is not possible to display a clear image at 
a high resolution if a line is positioned improperly and 
the proper pair is not formed, it is absolutely necessary 
that the original pair be overwritten, as is shown in Fig. 
6. In this case, by choosing which of either the first line 

20 or second line of frame memory the sequential outputting 
should be started from when converting image data into video 
signals and outputting these in the manner described above, 
it is possible to always perform the appropriate overwriting 
and display a smooth image. 

25 In addition, when the number of lines of the image 



data expanded in the frame memory 15 is an odd number as 
a result of trimming or the like, the video signal output 
section 16 adds or deletes image data in such a manner that 
the number of lines is made an even number. Specifically, 
5 the first line of the image data or the data of the last 
line is output as an addition to the top end or the bottom 
end of the image data respectively, or the first line of 
the image data or the data of the last line is deleted and 
then the image data output. 

10 As a result of this addition or deletion, the data 

of a line that does not form a pair in the ODD/EVEN field 
can be prevented from being overwritten with a pack color 
suchasblack, blue, or white and displayed , and it is possible 
to prevent such deteriorations in the image quality as a 

15 natural image being displayed in colors that are different 
from the original image. 

Itis possible to realize the video signal output method 
described in the above first and second embodiments by 
executing a computer program prepared in advance on a 

20 computer such as a personal computer or workstation. This 
computer program is recorded on a recording medium capable 
of being read by a computer such as a hard disk, a floppy 
disk, a CD-ROM, an MO, a DVD, or the like and is executed 
by being read from the recording medium by the computer. 

25 In addition, this computer program can be distributed via 



the above described recording medium or via a network such 
as the Internet. 

As has been described above, according to the present 
invention, the effect is achieved that it is possible to 
5 obtain a video signal output device capable of improving 
the image quality of a displayed image. 

Moreover, the effect is achieved that it is possible 
to obtain a video signal output device capable of improving 
the image quality of a displayed image while basing the 

10 operation on the "CCIR-REC 601" video signal standard. 

Furthermore, the effect is achieved that, in 
comparison with simple magnification alteration, it is 
possible to obtain a video signal output device capable of 
displaying an image in which there are hardly any changes. 

15 Moreover, effect is achieved that it is possible to 

obtain a video signal output device capable of displaying 
images without any deterioration in image quality even when 
PAL mode video signal images are displayed on an NTSC version 
display section. 

20 Furthermore , the effect is achieved that it is possible 

to obtain a video signal output device capable of displaying 
a natural image without any deformation or distortion and 
of displaying a graphic image without any blurring. 

Moreover, the effect is achieved that it is possible 

25 to obtain a video signal output device capable of 



simultaneously displaying a natural image and a graphic image 
without any distortion and without any blurring. 

Furthermore , theeffectis achieved that it is possible 
to obtain a video signal output device capable of displaying 
5 images at a rapid display speed while preventing the images 
from being distorted. 

Moreover, the effect is achieved that it is possible 
to obtain a video signal output device capable of , for example 
storing thumbnail images or the like in a state of altered 
10 magnification and to display the images at a rapid display 
speed while preventing them from being distorted. 

Furthermore , the effect is achieved that it is possible 
to obtain a video signal output device capable of displaying 
images at a rapid display speed while preventing the images 
15 from being distorted even when monitoring. 

Moreover, the effect is achieved that a video signal 
output device capable of displaying image data expanded in 
the frame memory at 100% is obtained. 

Furthermore , the effect is achieved that a video signal 
20 output device capable of always performing the appropriate 
overwriting for graphic images and also capable of changing 
the resolution of displayed natural images with ease is 
obtained . 

Moreover, the effect is achieved that a video signal 
25 output device is obtained that is capable of preventing 



deteriorations in image quality that are caused by a line 
that is not part of a pair being overwritten with a pack 
color and displayed. 

Furthermore , the effect is achieved that a video signal 
output device is obtained that is capable of preventing 
deteriorations in image quality that are caused by a line 
that is not part of a pair being overwritten with a pack 
color and displayed. 

In addition, the effect is achieved that a recording 
medium is obtained that is capable of realizing on a computer 
the operation of any one of the fourteenth to twenty sixth 
aspects of the present invention. 

The present document incorporates by reference the 
entire contents of Japanese priority documents , 2000-267106 
filed in Japan on September 4, 2000, 2000-269412 filed in 
Japan on September 5, 2000 and 2001-062609 filed in Japan 
on March 6 , 2001 . 

Although the invention has been described with respect 
to a specific embodiment for a complete and clear disclosure , 
the appended claims are not to be thus limited but are to 
be construed as embodying all modifications and alternative 
constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 



